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Summary
The study presents the results of predicting role 
of anti-cyclic citrullinated peptide antibodies in rheu-
matoid arthritis, compared to rheumatoid factor. 32 pa-
tients with rheumatoid arthritis were identifi ed from a 
retrospective chart review.
The results of our study show that presence of 
the rheumatoid factor has less diagnostic and prognos-
tic signifi cance than the anti-cyclic citrullinated pep-
tide, and suggests its superiority in predicting an ero-
sive disease course.
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Sažetak
Rad prikazuje rezultate o ulozi protu-cikličkih ci-
trulinskih peptidnih antitijela u predviđanju reumatoid-
nog artritisa, u poređivanju s reumatoidnim faktorom. 
32 bolesnika s reumatoidnim artritisom su ispitivani u 
retrospektivnom radu.
Rezultati našeg istraživanja pokazuju da je pri-
sutnost reumatoidnog faktora s manjim dijagnostičkim 
i prognostičkim značajem uporedivši sa protu-cikličkim 
citrulinskim peptidnim antitijelima i sugerira njihovu su-
periornost u predviđanju erozivnog tijeka bolesti.
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Intoduction
Rheumatoid arthritis (RA) is an autoimmune dis-
ease of unknown etiology that is characterized by symmet-
ric, erosive synovitis and multi-system involvement. The 
diagnosis of RA was concluded on diagnostic criteria of 
American College of Rheumatology (ACR). Rheumatoid 
Factor (RF) is very useful laboratory test for diagnostic 
evaluation of RA. Anti-CCP, which stands for anti-cyclic 
citrullinated peptide antibody, is a new and exciting blood 
test to help rheumatologists confi rm a diagnosis of RA (1). 
Citrullinated peptides are considered to be potential au-
toantigens driving the immune response in RA. Autoan-
tibodies against citrullinated antigens have been shown 
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to be highly specifi c for RA (2). Anti-cyclic citrullinat-
ed peptide (anti CCP) antibodies, fi rst described in 1998, 
were shown to be highly specifi c (95 %) in the diagnosis of 
RA and slightly less sensitive than IgM RF (60-70 %) (3). 
The second generation of anti CCP antibodies (anti CCP-
2) increased the sensitivity to 80 percent, while retaining 
the specifi city (98 %) (4). While the rheumatoid factor is 
more common in rheumatoid arthritis patients, many pa-
tients with a positive test do not have rheumatoid arthri-
tis. Furthermore, the presence of the rheumatoid factor 
has less prognostic signifi cance than the CCP. Both blood 
tests are recommended in the initial evaluation of a patient 
with suspected rheumatoid arthritis. Measurement of anti-
CCP helps to differentiate RA from other arthropathies; 
furthermore, as a prognostic marker it may predict persis-




In table 1, we have presented gender structure of 
patients. There were more females than males (87.5 % vs. 
12.5 %), which is statistically signifi cant (p<0.00012). 
The average age of all patients was 59.2± 11.02 years 
old. Range of age 
was 27-85 year.
In table 2 we 
show that anti-CCP 
antibodies were pos-
itive in 28 patients 
(87.5 %), while rhe-
umatoid factor was 
positive in 21 pa-
tients (65.63 %) of 
RA. In 8 patients 
with negative IgM-
FR, positive anti-
CCP were found 
(28.57 %).
In all patients 
with positive anti-
CCP advanced X-
ray changes were 
shown (III and IV 
Steinbrocker stage): 
23 (82.14 %) with 
stage III and 5 (17.86 
%) with stage IV 
(table 3).
In this study, in Internal Clinic - Rheumatology De-
partment, 32 patients with RA from a retrospective chart 
review of inpatients and outpatients were investigated. 
All patients were diagnosed according to 1987 revised 
classifi cation criteria of the American College of Rheu-
matology. The mean age of the patients was 59.2±11.02 
years with average illness duration of 3.53 years. Param-
eters of illness activity (DAS28 score) are presented. Val-
ue of anti-CCP antibody was measured in all patients us-
ing Elescys and Cobas immunoassay analyzers and value 
of rheumatoid factor with (RF). Patients with rheumatoid 
arthritis involved in the study were part of the third and 
fourth anatomic phase of radiological changes accord-
ing to Steinbrocker, revised by ACR 1991. We have done 
statistical analysis of the results we obtained through the 
structure indicators and estimates of arithmetic averages. 
We have identifi ed homogeneity set of statistics on the 
basis of the variation interval, standard deviation and co-
effi cient variation. We tested with the T-test of arithmetic 
averages for small samples to fi nd the difference between 
arithmetic average, and we tested with the χ2 test. The ob-
tained results are presented in form of tables.
The aim of this study was to compare the diag-
nostic and prognostic role of rheumatoid factor versus 
anti-cyclic citrullinated peptide, as predictor factor in 
early diagnosis RA.
Table 1. Gender structure of patients





N 28 4 32
χ2 =18 p=0.00002
Shl=1 p<0.00012
% 87.5 12.5 100.0
Average age ± SD 59.4 ± 11.76 57.5 ± 2.38 59.2 ± 11.02
Age range 27-85
Table 2. Relationship between positive anti-CCP and rheumatoid factor in patients with rheumatoid arthritis
Tablica 2. Odnos između pozitivnog anti-CCP i reumatoidnog faktora u bolesnika s reumatoidnim artritisom
Test Positive Negative Total
Anti CCP 28 87.5 % 4 12.5 % 32 100.0 %
RF 21 65.6 % 11 34.4 % 32 100.0 %
Table 3. Presence of anti-CCP according to the X-ray stage
Tablica 3. Prisutnost anti-CCP u odnosu na rentgenološki stupanj
X-ray stage Positive Negative Total
I 0 0.0 % 2 50.0 % 2 6.3 %
II 0 0.0 % 2 50.0 % 2 6.3 %
III 23 82.1 % 0 0.0 % 23 71.9 %
IV 5 17.9 % 0 0.0 % 5 15.6 %
Grand total 28 100.0 % 4 100.0 % 32 100.0 %
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Discussion
Of the total number of 32 patients, 28 were female 
and 4 were male. This gender structure is consistent with 
other authors, who also found similar data, as it is known 
that rheumatoid arthritis attacks more women than men 
(6). In many cases of RA, clinical symptoms are milder 
and patients who do not fulfi ll all ACR classifi cation cri-
teria for RA. Therefore, the detection of a disease-specif-
ic autoantibody like anti-CCP is of great diagnostic and 
therapeutic importance. Nell et al. concluded that anti-
CCP antibodies were detected in roughly 50-60 % of pa-
tients with RA (7,8). Compared to RF-IgM and RF-Latex 
that have moderate sensitivities and good specifi cities, 
the anti-CCP antibody test has priority of having moder-
ate sensitivity and excellent specifi city. The combination 
of anti-CCP antibody and IgM-RF positivity improved 
specifi city over RF positivity alone (Bas et al.) (9,10) 
as shown also in our study. In our study the specifi city 
of the anti-CCP antibody test (87.5 %) was signifi cantly 
higher (p<0.001) than that for RF-IgM (65.63 %). This 
study also demonstrated the additional prognostic val-
ue of anti-CCP antibodies in patients with severe joint 
destruction and active disease compared with the RF. 
In all patients with positive anti-CCP advanced X-ray 
changes were shown (in III and IV Steinbrocker stage), 
in 23 (82.14 %) with stage III and 5 (17.86 %) with stage 
IV. This set of diagnostic and prognostic markers would 
allow the clinician to choose a more powerful disease 
modifying anti-rheumatic drugs early in the course of 
disease, even when clinical judgment might not yet in-
dicate the need for such drugs.
Conclusion
This study shows that the presence of the rheu-
matoid factor has less diagnostic and prognostic sig-
nifi cance than the anti-CCP and suggests the superi-
ority of anti-CCP over IgM-RF in predicting an ero-
sive disease course. We can conclude that anti-CCP is 
proven to be important diagnostic test, especially for 
early detection to rheumatoid arthritis patients with 
negative RF.
References
1. Lee DM, Phillips R, Hagan EM, Chibnik LB, 
Costenbader KH, Schur PH. Quantifying anti-cyclic ci-
trullinated peptide titres: clinical utility and association 
with tobacco exposure in patients with rheumatoid ar-
thritis. Ann Rheum Dis 2009;68:201-8.
2. Vossenaar ER, Van Venrooij WJ. Citrullinated 
proteins: sparks that may ignite the fi re in rheumatoid 
arthritis. Arthritis Res Ther 2004;6:107-11.
3. Schellekens GA, de Jong BA, van den Hoogen 
FH, van de Putte LB, van Venrooij WJ. Citrulline is an 
essential constituent of antigenic determinants recogni-
zed by rheumatoid arthritis-specifi c autoantibodies. J 
Clin Invest 1998;101:273-81.
4. Van Gaalen FA, Linn Rasker SP, Venrooij WJ, 
de Jong BA, Breedveld FC, Verweij CL. et al. Autoan-
tibodies to cyclic citrullinated peptides predict progre-
ssion to rheumatoid arthritis in patients with undiffe-
rentiated arthritis. A prospective cohort study. Arthritis 
Rheum 2004;50:709-15.
5. Schellekens GA, Visser H, de Jong BA. et al. 
The diagnostic properties of rheumatoid arthritis antibo-
dies recognizing a cyclic citrullinated peptide. Arthritis 
Rheum 2000;43:155-63.
6. Raptopoulou A, Sidiropoulos P, Katsouraki M, 
Boumpas DT. Anti-citrulline antibodies in the diagnosis 
and prognosis of rheumatoid arthritis: evolving concepts. 
Crit Rev Clin Lab Sci 2007;44(4):339-63.
7. Nell VP, Machold KP, Eberl G, Stamm TA, 
Uffmann M, Smolen JS. Benefi t of very early referral 
and very early therapy with disease-modifying anti-rhe-
umatic drugs in patients with early rheumatoid arthritis. 
Rheumatology 2004;43:906-914.
8. Young BJ, Mallya RK, Leslie RD, Clark CJ, 
Hamblin TJ. Anti-keratin antibodies in rheumatoid ar-
thritis. Br Med J July 1979;2 (6182):97-9.
9. Bas S, Genevay S, Meyer O, and C. Gabay C. 
Anti-cyclic citrullinated peptide antibodies, IgM and 
IgA rheumatoid factors in the diagnosis and progno-
sis of rheumatoid arthritis. Rheumatology 2003;42: 
677-680.
10. Sebbag M, Simon M, Vincent C. et al. The an-
tiperinuclear factor and the so-called antikeratin antibo-
dies are the same rheumatoid arthritis-specifi c autoanti-
bodies. J Clin Invest 1995;95(6):2672-9.
